Effect of topiramate on the anticonvulsant activity of conventional antiepileptic drugs in two models of experimental epilepsy.
The objective of this study was to evaluate the interaction of the novel antiepileptic drug (AED), topiramate (TPM), with conventional AEDs against amygdala-kindled seizures in rats and pentylenetetrazol-induced convulsions in mice. Experiments were performed on mice and fully kindled rats. In pentylenetetrazol test, the chemoconvulsant was used at its CD97 dose of 105 mg/kg, producing clonic seizures in 97% of mice. Adverse effects were evaluated with the chimney test and passive avoidance task. Plasma levels of AEDs were measured with immunofluorescence. TPM at 20 mg/kg exerted a significant anticonvulsant effect as regards seizure and afterdischarge durations in amygdala-kindled seizures in rats, being ineffective at lower doses. Coadministration of TPM (10 mg/kg) with valproate (VPA; at a subtherapeutic dose of 50 mg/kg) resulted in essential reductions of seizure and afterdischarge durations. TPM (10 mg/kg) combined with carbamazepine (CBZ; at a subtherapeutic dose of 15 mg/kg) significantly increased afterdischarge threshold, simultaneously decreasing the remaining seizure parameters (duration or severity of seizures and afterdischarge duration). TPM (10 mg/kg) given with phenobarbital (PB; 15 mg/kg) markedly shortened seizure severity and seizure and afterdischarge durations. Combinations of TPM with diphenylhydantoin (PHT) were ineffective against kindled seizures in rats. TPM combined with VPA and PB did not alter their plasma levels, but its combination with CBZ resulted in an increased free plasma CBZ concentration. TPM (10 and 20 mg/kg) alone and its combinations with conventional AEDs affected neither motor coordination nor long-term memory, evaluated in the chimney and passive avoidance tests, respectively, in rats. In pentylenetetrazol-evoked convulsions in mice, TPM (175 and 200 mg/kg) showed anticonvulsant effects per se. Moreover, TPM (at its subtherapeutic dose of 150 mg/kg), significantly potentiated the anticonvulsant action of ethosuximide (ESM), but not that of VPA, PB, or clonazepam (CZP) against pentylenetetrazol-induced seizures. Either TPM alone (150 mg/kg) or its combination with ESM did not result in significant undesired effects. The experimental data indicate that except for PHT, the combinations of TPM with conventional AEDs are beneficial against amygdala-kindled seizures in rats. In the pentylenetetrazol test, this novel AED potentiated only the protection offered by ESM.